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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic charge image 
developing toner showing preferable fixing property and offset resistance, 
excellent color reproducibility and transparency and stable electrification 
behavior even for continuous printing. 

SOLUTION: The electrostatic charge image developing toner contains a 
polyester resin obtained by the reaction of (A) one or more kinds of 
polybasic acid compounds selected from a group of bivalent or higher- 
valent polybasic acids, acid anhydrides and lower alkylesters of these and 
(B) an aliphatic diol as the main components (however, compounds having 
bisphenol skeletons expressed by formula (1) are excluded). In formula 
(1), R1 and R2 are same or different and each represents an ethylene 
group or a propylene group, m and n are same or different and each 
represents an integer from 0 to 7 with m+n ranging from 0 to 7. The 
coloring agent consists of a crude azo pigment expressed by formula (2) 
having >10 m2/g BET specific surface area measured by a nitrogen 
adsorption method. 
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a u & 1 1 * as* r -/iBfl-atf-im o«mt * w i r z> tz & > m 
■»* *«*c itt 

[0 0 5 3] Lfc*«oT, *!&W-CfiEfflf £«LSTVTS JO 

[0 0 5 4] ::t777-»/tii, **tt«T--/« 

fiQft • Jt£«3 1 i: S: a**fc*TtT o C t * f "C * * o 
[0 0 5 5] «»ryW»tJ»flrfflii»JIB4:oaflE«|-fr 40 

it. mzmmztib^w. m^^^mammi o 01 
*<> «E^^^-^y^-o»^ijftBrffltt»aii ooi 

*«**:■!) 5 0-10 (>**»**»* L^ 0 
[0 0 5 6] ^Ife^T'ii^: (2) <7)M7vmt:SDi 

OC. I. PigmentBlue 1 , 2 , 15: 



2002-341595 

16, 1 7 I 1 , 27, 28; 2 9, 56, 60, 63 

C. I. Pigment Blue 15:3 (— Ax£ 
7^n->T^>^-G) , 15 (7^o->7->7^ 
-R) , 16 (*4R7^Dv7^>7;i/-) , 6 0 

li, C. I, Pigment Blue 15:3,6 

[0 0 5 7] itz. *fe*^tfeatLt, Ulxlf* 
C. I. Pigment Yel lowl, 3, 4, 
5, 6, 12, 13, 14, 15, 16, 17, IS, 
24, 55, 65, 73, 74, 81, 83, 87, 9 

3, 9 4, 9 5, 9 7, 9 8, 1 0 0, 1 0 1, 1 0 

4, 108, 109, 11 0, 113, 116, 11 

7, 120, 123, 128, 129, 13 3, 13 

8, 139, 147, 151, 15 3, 154, 15 

5, 156, 168, 169, 17 0, 1 7 1, 17 
2, 1 7 3^7^tf<b*U «f£ L<(iC. I. Pigm 
ent Yellow- 12 H^vX77^iD- 

A A A) , 1 3 (vX77^xn- A A M X ) , 1 7 
(vX7VMxn- A A O A) , 97 (7rXFi'x 
n- FGL) , 110 (-fv-f>K'J / 3 
RLT) , 5 (t>K'J>^«- 4G) 

*W<bfU «t«F* L<(iC. I. Pigment 
Yellow 17,15 5ri*S£tfb*t&o 
[0 0 5 8] *fe*»fe*Jti* ttxtf, C. 

1. Pigment Red 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 12, 14,15, 17, 1 

8, 22, 23, 31, 3 7, 38, 41, 42, 4 

8 I 1 f 4 8:2, 48:3, 48:4, 4 9 ! 1, 4 

9:2, 5 o : l, 52 : l, 52:2, 53:1, 5 
4, 57:1, 58:4, 6 0 : 1, 6 3 : 1, 63: 

2, 64 ! 1, 6 5, 66, 67, 6 8, 81, 83, 
8 8, 90, 90:1, 112, 114, 115, 12 

2, 123, 133, 144, 14 6, 147, 14 

9, 150, 151, 166, 168, 170, 17 
1,172,174,17 5,17 6,17 7,17 
8, 179, 185, 187, 188, 189, 19 
0, 1 9 3, 1 9 4, 2 0 2, 2 0 8, 2 0 9, 2 1 
4, 216, 22 0, 221, 22 4, 24 2, 24 

3, 243:1, 245, 246, 247 ^&mf h 
Ui L< <±C. I. Pigment Red 4 

8 : 1 , 4 8:2 (*/u->* 

K) , 4 8:3 (* hn>f^Al/7 K) , 4 
8:4 (7^>l/-;K) , 53:1 (>-^rlxy 
K) , 5 7:1 (7''J yr>h*-S>6B). 122 
U Y 9 12 2) j3<fc^2 0 9 {V9 

C. I. Pigment Red 57:1, 1 2 2 
£^'2 0 $i)*mfhtiho 



J5 

[0 0 5 9] a±»lffc«Wto*«l|WBW*«&fc«: 
^teH»-J3V>T ^^-Cffl^-SSt (2) <r>&2LT'/m& 

,^ht-tn:tfeHo JEl-«i, 7*n->7- 
*»fH:3t (2) com^T ViS^cO 3 tt 

T-§*o 5^ (2) OfiSTVfllfRIIIiOSmfcBMjl-* 
5t (2) <0aS4T'/iSfl-<0f£fflfiJi3 0*S% 
J.*±jJ*»t L < , <fc L < li 5 0**%JA±"C* 

4o lt:«fiL<li6 01i%tt±fW 5 
[0 0 6 0] *%WtC*Ht4*fe*J«>ttffl*(i, 
flil 0 oaiSBSfc 1 ) 1 ~2 0fififfl5W«H**«f4 L 
<, 2-1 5S*SC«75®H* t i*)WiL<. 2-101 

[0061] *%mTi±&gizfoi:mm&mMif8^z> 

ft. 4 iRTV-t-^AftStr/XIlT 5 



(9) #ffl2 0 0 2 -3 4 1 5 9 5 

^J&«6*. W*# 'J + ? * 9 * K, **** 

w>' /xu * * * - a- * * tt-t h mm . mrf*>z>o 

[0 0 6 2] ^StfJHUfc^TJi, M&.<r>%iW.MW 

* >j f - ;u SS^ffit&ftte i: L r * >; x > h ft^ttss r ** > 

li4iiT>*-'7^tg«ji<7)TP-3 0 2 , TP- 4 1 
70 5, TP-610; («±SMt*«> . *'> h°>P" 
5 1 ; Mb^S*) > t-'/P S Y 

lE^te^WBiSaHMSIWaiaJi: tT(±, TFCA-2 0 
1-PSJ (iK^ftift (ft) ) ^Ji^if'btt*,, 
[0 0 6 3 ] fpt-fc, #H9JU:fev»T#l-<fr®l-ffl^-& 

(3) >cofb^> tt* (4) ><r>it&®) 

20 (3) > 

[0 0 6 4] 
[ft 5] 




(Zr)m(0)n(OH)s 



N, s, o. p<7>^T-aj!in i £-&A.-c^T i> «fc < , Y(± 



40 



3?X(ir ;^;H^SL> t <± o l i frh l 2 <7)M 
m(i 1 rt><b 2 0OSE&, nli0?5:i>Ll)5>'b2 0O 

e>40S85:, q l± 0 £v> L 1 3 OSS, rJil^e, 
2 0<?)Sfc sliOXti l &v>L2 0©8t^J o ) 

[0 0 6 5] <-/&S: (4) > 

[0 0 6 6] 
lit 6] 



-9- 



17 



(10) 



o 

II 

X .-'"W X 



#532 0 0 2 -3 4 1 5 9 5 



© 



L, M(±B, AK Fe, Tu Co^ Cr3i"<b.S«f tL* 1 «<0 3 
[0 0 6 7] (3) >OffcS1fc*>*{*:W$:«fc * 



t-Bu 



& & o 

[0 0 6 8] <««Mimi > 
[0 0 6 9] 
[ft 7] 



[0 0 7 0] <***HI|5W2 > 
[0 0 7 1 ] 



iso-Pro 




Zr 4 0 4 (OH) 3 



Zr 4 0 4 (OH) 3 



iso-Pro 



(0 0 7 2] <««WWJW3 > 
[0 0 7 3] 



40 [ft 9] 



-10- 



(11) 



19 
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20 



iso-Pro 



[0 0 7 4] ttz, <— (ftS: (4) >Oft#«W*ft:W 
ttfflt LT(±, WTW<**WW«I4 >, <«*M«IJW 
5 >75%-2>o * 




iso-Pro 



* [o 0 7 5] <ari 

[0 0 7 6] 

[ffci o] 




0 



[0 0 7 7] <flf«WfHSi|5> 
[0 0 7 8] 



* [ft 1 1 ] 



0 




\ / 



K 



[0 0 7 9] itz. JEWWttOflfWMSiaiJ k LTii, T 

ie«ii<7)-^ (5) - (7) *>«t»*&»«t*^$< 

H-iT-*^CHWiLv><, (5) OffiiiO-ffc 
^!i:u.f^hn>p-5l ; (* 'J x > Mi^SO 
*> f , (6) 3 0 2, TP-4 1 5, ★ 



★TP -6 1 0 ; («±*Mfc*«) t5<&£o S&U 

TiE-tesS; (7) »ft**tJH"*;t 
40 [0 0 8 0] — AS:^: ( 5 ) 

[0 0 8 1 ] 
[ft 1 2 ] 




OH 




SO a 



(5£tK Ri~R3(iCnH2 n+l&£J?-fo 1IU n 
(i 1 - 1 0<OgSk£7p1- o Sfc, Ri -R3(±|h) CT&i 



50 



[0 0 8 2] ( 6 ) 



-11- 



[0 0 S 31 
[ft 1 3] 



21 

I 

R4 N R 2 



- Ra COOM 
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22 

*^36, J5t*&l - 2 01BO*«&*£v,-W4«Jft5£##l 

g£r — * > r^-to ) 
[ 0 0 S 4 ] -ft* ( 7 ) 
[0 0 S 5] 
Iffcl 4] 



R 2 

I + 
-N— 



X 



Re 



(SOn)m 




S£(4 2£tfU MtijJcSRJR^. ifctt HBO*** * 
>T-£>£o X&tfZtt 1 ££(42 Yli'Oifcii" 
l«r^1-o S<bU, X=1<7)Nf, Y=l> Z=U^0 
X=20B^ Y=0, Z = 2t4^o R5-Ri2li7K 

-ft^t (-C2>5<7)7^^U>-0) n-R 
(ffiU R(i*a5*fc(±JKaEftl-4 0T^4r^«S^ 
li7v^St**^ n<4 1 - 1 OOSat**) -C*S 

7J^^t^y^>Sril, Ri> R2. 
R 3 , R4<4**, Sfctt, Dt*ttl-30OMMJU 



C 4 Hg- 



(4— A£5£ (-CH2-CH2-O) n-R (tlU R(47fc 
ae* 1 - 4 OT /U*lHfe4 fc'(±T v 

*K n«4 1 - 1 0OffiR-C*&) fSStt^t^vxf 
20 3EU»*ft5-120#«-S3t«4^tt«8lbS:» 
J|i«-Sfe(4#tt*#«»J6ifc«4»»BB«C^»a6 

**-*-<> ) 

[0 0 8 6] X ^W#)l t Z{±\XT<F>%rit / &ty)'h t $>2>o 

loos?] (5 - 1 ) 

[0 0 8 8] 
[ft 15] 



OH 





[0 0 8 9] f fc*1 
[0 0 9 0] 
[ftl6] 



(6-1) 



CH 3 - 



C14H29 
I + 

N CH 3 



C 14 H 2 9 



(Mo 8 0 26 ) 



CH 3 - 



C16H33 
N CH 3 



Cl6 H 33 



(Mo 8 0 26 ) 4 " 



J 4 



40 



J 4 



[0 0 9 1 ] ilfft 
[0 0 9 2 ] 
lit 1 7 ] 



(6-2) 



[0 0 9 3] ffc^W ( 6 - 3 ) 
[0 0 9 4] 
[ft 1 8 ] 

916^33 



CH 3 N CH 3 



[0 0 9 5] ( 6 - 4 ) 



(MO7O24) 



6- 



J 6 



50 [0 0 9 6] 
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(13) 



Hfcl 9] 



CH ? 



[0 0 9 7] 
[0 0 9 8] 
[ft2 0] 



C 4 Hg- 



[0 0 9 9] 
[0 10 0] 
[ft2 1 ] 



CH, 



[0101] 
[0 10 2] 
[ft2 2] 



CH, 



[01 0 3] 
[0 10 4] 
[ft2 3] 



9l4 H 29 



N— CH 3 



Ci 4 H29 

ft** (6-5) 

C 12 H 2 5 
I + 

-N C 4 H 9 

C 12 H25 

ft** (6-6) 



(M 07 0 2 4) 



6- 



J 6 



(H 2 W 12 0 42 ) 



10- 



-> 10 



C14H29 
I + 

-N CH 3 

C14H29 

ft** (6-7) 

^16^33 
I + 

-N CH 3 



(H 2 W 12 0 42 ) 



10- 



-J 10 



C16H33 



(H 2 W 12 0 42 ) 



10- 



J 10 



ft** (6-8) 



/0 



20 



30 
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C 18 H 37 
I + 

CH 3 N CH 3 



C 18 H 3 7 

[0105] ft** ( 6 - 9 ) 
[0 10 6] 
[ft2 4] 

CH 3 



(H 2 W 12 0 42 ) 



10- 



J 10 



CH 3 N CH 3 



C16H33 



(Mo 8 0 26 ) 



4- 



-l 4 



[0 10 7] ft** (6-10) 
[0 10 8] 
[f 1 2 5 ] 

CH 3 



CH 3 N CH 3 



(Mo 7 0 24 ) C 



C16H33 j 6 

[0109] ft** (6-1 1 ) 
[0 110] 
[ft 2 6] 

CH 3 



CHo N CH 3 



C18H37 



(H 2 W 12 0 42 ) 



10- 



-1 10 



[0111] ft** ( 7 - 1 ) 

[0112] 

[ft 2 7] 



[0 113] 
[0 114] 



C3H7- 



ft** (7-2) 



93 H 7 



+ 

N C3H7 



C3H7 



COO 



COOH -1 




S-S- 



[ft2 8] 




-13- 



25 



C 3 H 7 - 



C3H7 

I + 

-N— 



C3H7 



C3H7 



-j 2 u " 
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26 



COO 



[0 115] ±EO«*«»#JI*JHSireEv*-c<>SL*6- 
*>•<*-<: ffl /<< > ^-WfliUltLTO. 3~ 

1 5"**«, «fSL<«±0. 5 -5*fi«T> I-*?**: 

[0 116] ifc, *&m<ohi--i-iiztiix-£:in<7> 

l*<09-/n, CTx-lf.-KV 7"D fcf U> 7 -y 7 *, 

(ifl&SS^r * rr - >u f t&fe £ « 7 v 9 X & g|S^J 

fc Ltlv>l>C tM+£ Lv>o 

[0117] *aiBjw»i^f-ii-ft^*ao f /-X(4»i»' 

77i'X < *-f#7A-/7'7? X^(7>3^?*7 y ? X , $. 
tf/ifcli^«iXf;^7 y * X^Kftf £ LV. £ 

f- h 7^^>^Xx^* J 1f U*f i L^o 
[0 118] Ctl"9<O7-/^XI±*|&Wt-J;-5>«a<!0^ 

M4<OtSc#*^3FT-*<5o ifc, Hi-, -*l<3 

#8tt-*fl-8lMtffl h^— fc LTffli»fcW, 3R«x»J 
-7I.ZW L^fhtitz^mM*ti~Um-t^Zt^ < „ h 

<, »Bffi*»o»«|IBfcII«Offl«jW„fcfcfc4o 

u", 2p|&^co<^: (2) >«o*fe^jt*icfflw»r* 7- 
ht-tLfcS^, i )fJ7 , oei/>7;*X(OJ:i^ 
fk***o 7 y * X fc JtR L X iSUUtS-KffitLfc * 9 - h 

14, iSWtt****)* §*^fc&§2W£7!> ? *#^*t&OH 
P->- h^OfPflk *JJ:D r 2fetl±5-S^TenWLT^ 

10 119] *A-t7/?77?Xt LTIiffl^lci l)JS 

I4$1ffi 2 o M 3SSiffi3SKa *W/<7»? 

X{4^5ftco7>;u^-7/N'7 y 7X<t ») 3&gJ| fc fc M x. 

^f^BStt-^M^itio 

;u7 y *X(ttMtoJ: »)»«S*xfc t we*»K flISUJ: 

i)*^^-7y<7 y * x i: RttKlM** fc») *'lxxf 

^#fl&4'T-cD^tSt1±* f |fil±i--2>o *>7y|x^fJl'7 

•y 7XT-lig£ffifc LT!|#tC3 0 tlTT-** C fc * f »i L 




s-s- 



tfc, 7-f X7-y 7XI4*«fc7>>n7 3:fit§!{Lfc*><7> 
-e&'K S£ffi(41 3ttT-C*4CtiJ«IFiU>, #f ** 
7iy7^X(i*{<T7Ay (8iJ&-f o 7 A •>) 

£*ifc7J -f #7^ >7 y ? X(i@#:ttS(:J3i/»TefeT- 
*>»K S*Tv J t---7*fcSi.'S5:^L^:|§^iCi3tt.5> h ^ 
-ffl77nt LtlUK4, ffiSCJ: *)BS«f410J-X 
Tfcfcl, ht-fflt Ltffi Lv>Wi5aTT*io 

[0120] ±E7 y ^ xu^x-m^x ta*^t>* 

Tfflv»T4A<, /«-f>y-»*UlttT0. 3-15 

20 &»fcj&**7-fc y htttt«(ff^tL». 0. 3fi*aSJ: 
*)^"fcv»fc»*-7-t y htt^Jtfcbix, 15S*g&J:») 

h +-oatiMt**3B < fc 0 , * -fofrm&i; 
« s ttfcwp*«u»*j-ii#» Lfc^-r-i.cfci-fc^o 

[0 12 1] *»*fc*0«it*a(*, 
ifWIS fc «fe#J fc 7 y ^ X fc £-St-ft? i: T &«r£#nSJ 

* * v > ii#fls fc mwkm x-mm&ffi. u fc ^ x ^ - y < y ^ t 

[0 12 2] *flsWt=«OTitf, -hfe^»flifc*feSiJt 
7 7^xi^MS»i:U, 2*n-;u s 3*:n- 
SdE--^-, X(i2«SflLffiL1S*orS»*g;{- 

^0 {4=5: 0 - 1 8 0*Cr-l 0 5f-2B#KT'* 

[0123] *fc, *Rt=«&i:r, «»»ieui3it* 

*^Og^S.O f ^^<7)f6]±«rB6tlfc Lfc«»#**T 
% Ja®»»=ttffli"4*«. ^f i M44ttclS^^tt4 t<7) 
T-I4fcv^7)\ o-h-ru-y^X, ^^^'ff-flCi 
I) 3 mmy< y •>*/<^JttTOeStwfi»*-r*«>j5«-«: 

|0 12 4l ^>t, y'J^hnyf^ 
Sii^y'xyh?^, *7>^-viy 
jo h 5 ;u, *^«^:->'x y h 5 ^oxr-S8iWt« 



-14- 



27 



[0125] h-*-- oa»tti>i±, «w» 

n. wfc->' «- 3 - * ^*w*«i»«»ao f «e-<i <b t ■> >j io 

AEROSIL R9 7 2, R974 
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2S 

*u>7?'J;u, #'JiXf^> #'J*U7*>, -t;uo 
[0 12 6] CiL*>W«f»-C(,*fl|W.-lf J vn# 

ffl^-ciEiBftBU^ftaiaufc— ftffc^* (->•;*) * t! i# 

4o 

[0 12 7] 



WACKER 



N i p s i I 



CABOSIL 



BIT-C**. cn^Ofl-iJsSUli, *4*3FJM» 

[0 12 8] 4*u*WHt-«fl-a«ffl h-f-U&^T. 

[0129] *1.«HW<?)«ffl«|^-li«# b 7— 1 o o a* 
SW-*tLT, 0. 0 5- 5fifi%, »4 L< li 0. 1^ 
3fi*%-C*)4o 

[0 13 0] «rie->'J*«r, H— tt^-Ufl-***** 

>v ~ t*?.. ^^y; ^ ■f-*stov>to.t9>4S® 

li, ht-fi^OSiBUy'J *3S*ft»?*4 <t n i:U 
t>&v>U v'J ao—iW'b ^-4 <fc 

[0131] v 1— ^fmsL-m^w^m v i- 

»*»«fc*-T4flR*fl:K9At»ttS*T5l«i-*« 
[0132] ##§9JO H— •*#«tt-Jft*3l«ffl b 



R202.R80 5, R812, 
RX200, RY2 0 0, R809, RX50, 
R A 2 0 0HS, RA2 0 OH 
(B$7XDy'* (ft) ] 

HDK H 2 0 0 0, H 1 0 1 8, H 2 0 5 0 EP 
HDK H3050EP, HVK2150 

S tffl'X-f -X hTvT (ft) ] 
SS-10, .SS-15, SS-20, SS-5 0, 
SS-60, SS-1 00, SS-5 0B, SS-50F, 
SS-10F, SS-40, SS-70, SS-72F, 

[b*->«;*i* (ft) ] 

TG820 F, TS-530, TS-720 

7 h • X ^ -> Y ;w -r < — • *r 5 * A- X • > * ] 

fl?*f+-3-tt*t t ^ M * b ~ 4 C t U J: *) m 

[0133] V i— *SWWt— *59«*ffl b 

UX, vj.9^5>, IB, *4v^l±-?-ttf>tC7U^>=f' 
A , -> 'J a > zfu % ft& .1) -g-t)-tt^e)?a.*iISr)ft#'5 { »S 
U«fflt?#4 0 

[0 13 4] 2f:|§B^o h^--75^l!i*^l§ai-4cO(ZiiL 

t fcliXr > WXSiO^fgT, 'J - 74: 9 V ? > i ^ 
li v 'J a > =f A«<7>«ttfWW*>fc*'&-*>*-C* 4 o 
[0 13 5] *»WO|»«W«a«ffl 

so [0136] u TW3T^ji±anf<o_^^affe^^: 



-15- 



(16) 

29 

2> 7> f > f T- 1 Kita*«ft < . ftlStXt-b *) , 1$i£$ 

JB#i±*JWB, ffi:lLtii&<«IBl?l4. 

1 0 - 5 0 0 ,u mT-*>^.7» ? , 
f£Kil(S^9l«i--&7t:*t;(± 3 0 - S 0 ,« mtflfti L 

[0 13 7] ZixbV^TMZVimirZzi-T-i 

7-tf-K #1; tf— ;ur ^3-*, tfVfcf— 

->K #y*lftfef— A, \£- foil fr> --tf'J 

ijxx-r^, #*)*?\s9> y 77-***- K 7x; 

7i*Ji: Lt7i7^ K ^l.v'liv^^i'^ HSrfflK 
[0 13 8] 

[0.139] (ffi&g-Jftfl ( 1 ) ) 1 , 2 - t*X ( 2 - 
7;/7iM'» -x? > 4 5gfl£7k6 5 0 S*U-7M£ 
f£, 3 5%*SSn0 7. 7 fflS 4: fiD x.. 7K«r*Dx.T 5 *CW 
Tl-1£-t>&7> { ib> 4 0%S«HKV-^*}§jffi6 7. 4gf> 
**TL->'T '/JSfl-tftJiLfeo 5-T-fc b T-fc-f" 
;PT 5 / -/^>X<f = ^y*n > 9 3.ap*7R6 7 5fflW-55- 40 

fSt&, 2 5%7K^fk^- b y -7^tK?§?si i 9sr>*snx.r 

■7?-&frit, 7^t3iV t 7Ki1]Qx.xttit'tir&it l 3 
0 0fiCfci^*9 0 0S*H-P!gl.*: o 
[0 14 0] 9 0%ft^6SCi3J:LK.-K'J ;+*->jc.^U> 
7^7 'J jUi--f ;L- 1 3. 5SB&7K1 3 0 OfflUcijO/L/.: 
tt. Z.<r>m®.<r>% L i£* 2 P H£6. 0 tCWS+ 

4. *Uf*«Lfc*»»ja+U, * -y 7 - 7-j£5r£r?8T 



2002-341595 

JO 

[0 14 1] ft»»itt+ua*0->*T-/U^tftt3JTf«E 
U#4"i.»&K> v'7V - teO)i§T£fflB#U77 v-f7-&Lfr 

fflsBEiffiftO P H £ 6 . 0Ufr*M»-4a i *y* 77'J>/f 
ffo^o * -y-7"; >^+ia«7) { 2 0"C, i/jpH73 ? 6. 
o Z &ft-t i> b#tK i tz it 5 %7KSSfk+ h y 7 a iff ft 

[0 14 2] ^V>T*, ifiil, 1IL< it (2) O^TKffl 
*T-/SIfl- (1) ^?#7io (Ifl771fl7>3 0%) o 

t#<biifcfiTic««TVTWH- (i) *7 or-eieifttt. v 

3 2 I I Zm^XmfcLfzt. Z*>itmwni*3 5mV 

[0 14 3] («Ktt6-j£0l (2) ) 5-T-fc h7tf* 
T 5 y -^:> X-f $ ^y'n XOfiSffli^r 9 3ST)^«b 9 0 

«»iR«f uasamri*, 9 o rjasftmuTKiSik^ b y ^ a 

ifftt-CpHtl 2-^P^tfi : o7'cJani±, «ft*iS« 
(1) CUi'oT, ^7Kia?8r-/M*4- (2) S:»7i 
(SS7'/I^2 8%) o 8.SST VStsH- (2) Olt* 

Biiiintiio/jfe-easeow*, 7 6. lmVgt-i 

[0144] (Mfi-^-lftffil ( 3 ) ) 1 , 2 - fcf* ( 2 - 
7 5 y 7a -x?y73. 2 SB £tK 3 0 0 fflHC 
afffllRLS:**^. 3 5%tSSEl 3 2. 9SB«r*Dx./io 
7K«r-ftoTiaffi$rO- StCPSL, 4 

o % v - rfcrniGL 41. 8 * m x. , v r vits 

1-££i6 2 0ST)COX;U7 t 5 >K?rftPx.r 1 O^WJWg 

[0 14 51-/7, 5-7tF7tf*7i-'-'«/X 
|;r/n>15 0. 8SPSr7K9 0 OSTUC^-ti^ 2 5 
96*ffllffc-T-hy 1 9 8 8G£TJD;L-C?§fl?£-t?: 

37^**7 ^ Kl 2SB<77ff ; S'fk«cB^*-ttffl 

LTpH£5. 3 t LXit®i±t2*t?z 0 

[0 1 4 6] 77-y7>; >>f<r>tzib, 2 5tf*7 77- 
}§ffiCv7y'iffiSSr 1 O^tZ^^oTjlfeSDLTtf o/co 
77 y 7 y > ^f?-T^, WtifLl- 3 - 9 4 0 ST> ?^7JP L , 1 
0 5H&K P H£5. OUBSLfc. 

[0 14 7] *v»"C, ifiifi, Tjcf^L, ^^oaST'/Slfl- 

(3) *?#7c (ifi»TVTBI»fl'3 2%) o »c,*tJta« 
7"/»# (3) <Ott«IililmVgt-*oto 

[0 14 8] (4) ) '/Vf*337** 

;U7 5 >^^rv Kl 2Sf>Oft*>»3 ^7;U4rJUif-U'>* 
# > K*" 'J 7*>J3- ;u+ x 7 7 - h 1 6 SBis X J Y 
•J f v^7^n-;i-$r^-x(:L,rt:8&B7i^7^3-;w7 
nt^yy-'J n-;UJLXr^ 6SB^i$ffl 77 y 7*y > 
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(17) 



31 



^2 0 0 2 

32 



3 4 1 5 9 5 



^2 5C3 0»H-effofcJ3LH<*, .«it«3ULfc* f 
or**t«7*/«fi (4) SrKiSLfc (««7V»R 
&30%) o »feitfctt«r-/«ltt (4) OitfiEfltli 
9. 6mVgtAo/: 0 

[0149] mn&f&m (5) ) «jft«i4uj:«am 

«itife-C»e>ftfc**a«T-/iB(fl- ( 4)3 6 7«Sr, 
7K 1 1 3 3*513*0^ vr^ /-^ 9 1 OSPtfcfcUl 

ftU **r*/«(» (5) r&fc («[«■» 3 1%) o f» * 

GPCM : «V- (ft) HL 



AS 



*fcitfc**7VTM* (5) <7)tt»®ft<i6 2mVg" 
[0 15 0] *i:#'Jxxf ^WflSO^injSr^-f o 
D77/ (THF) U»«U 1 2«F|H]jSC«UfciSift 

7h^7^ (gpc) mm^\ X+U> 

C-8 1 2 OGPC 
Guardcolumn Super 



K 



n 

U 



CV- (t*) 83 TSK 
H-H 

TSK-GEL Super HM-M 3 »$S 



0. 
1 . 



0 m 1 /m i n 



-/ ^.xi^-lftasS-CTHFSriSffJi; LT 8 Wpl«8ll*Lfc 
»^)«*±05!»aE*<b*HlLfco .Mil*. J IS K6 
9 0 1 U> T g (* J IS K 7 1 2 1 

9 ( (ft) *#8M»OCFT-5 0 0 C) tfflv^ 
tfXh>BfIf 1 cm 2 , '>U>^BE*0. 9 8 MP 
a> ^{SMmm, ^^f/tglmm, ffi5elH$&iSJK 5 
0' C, #S5SS6' C/mi n, Kfi-Ifl. 5 gO 

fcfrcfifofc. ti o 5 (i3ew«»aiL«a**^*^ 

-^Ui:&ttK-ia*ftaottS^l 0 5 p o i seO 

[0151] (»flg(i) ;*«*#y-x.^^^o* 

A) 

• -t-7 * \s>iSi])V*:>m : l 3 04*ST> 

• t v y * )V& : 2 l 6 S*W 

. ->^DMt>vV 9 S—)V : 7 2fi4SB 
. * + <*>*-A^y 3-;u : l 0 4S4SP 

• xf 1/>^'J3-;K 3 1 

±1E#«-*«#S. 3>t*>*-. iSJKff-£-tv hLtz 
2 U 7 h;K?gop*7 7Xr7tzAtLx ft^xagT^ 4 

• GfklfcLfc**!!**^** 1 ^ 2 4 0° Ct:tl5«f 

t&SrSEffLfeo JRJfcliASTM E28-517USI: 
&ttft*U* Oit*U Hkfkjft* f l 0 4* CUlLfcU 

Mn ! 3 2 0 0 . Mw:8 3 0 0T*ofc 0 T 1 0 s : 
113' C, Wm : 1 2, DSC»3gifeUi5lt4Tg : 
7 0. 0' CT-*ofc 0 

[0152] (»» (2) ;I«tt# l Jx^rm 
ft) 

• rU7^ : 6 6 4 SfiSC 
•xfi/> ^* V 3 - ;u : 5 4 MSB 



. kf > ^ >; 3 - ;u : l 5 2 Mtffi 

±E*tfl-*«r*S. 3 >-r i&j£t|-£-fc* M/: 

2 U *y h^EoP7 vXnUAtt, M^77~X^i,1tT\ 4 

J: ^ftLfc^frBfeiLfc**** 2 4 0° CtCT15B# 
MWE-eRlES^rfco ^ftffi*»EL5mmHg , eE 
fi?*«tfT Lfco RKliASTM E28-517I3C 
ftlfcffcjftUJ: ^illfrU Hfcftjft** 1 0 5 " CUitLfcB* 
SC^^Tl^o »«>^*'Ji^f^Wlli, ft 
f^tiMn, tlWfrfttMwkUt*, 
Mn I 3 6 0 0. Mw : 7 8 3 0"C*ofc 0 T 1 0 5 I 

115' C, SHffi : 6. 8, DSC«5&au*Jlt*T 

g : 5 8. 2* C'CAofco 
JO [0 15 3] (Wffi (3) I «M»*U 
ft) 

• f 1/7^ : 6 6 4 fifiST) 

• **'«>*'/u$ r, J 3-;U : 12 OSftSC 

. jx.?- u > v } ) 3 - )v : i 5 o its 

• 7 p o M u > ^* U 3 : 6 l fifiSB 
.xkf^n> 8 3 0 (*:B*-f >^ft^X|gl 
x;-^Fflx#*->IHI) : 19. 3**^ 

• *-y*jL9E : 2 0**&T> 

±E*m 3>r-'>-^-, SKftt-t^ hLfj 
40 2 M v b ;HoD7 7X^CXtL, M^77^M7licT. 4 

4*Lfc3|C*llfc*L«f* f| 5>, 2 4 0* C»:tl2B»Ht 
ffi-CBU&S*fco ^«*«EL3 0ramHgT'El£' 
tiffin Rl&ttASTM E 2 8 - 5 1 7Ui»C* 

•tffc^m: «tffc** c i 6 5* cuaufcWR 

6, 6 5 0 . Mw : 6 3 4, 7 0 0, 

9%> T 1 0 5 I 17 7° Cs.&M : 9. 3, T g : 6 

7. 2* Ct'feo/:, 

50 [0154] (»8S (4) ;M'f'Jxxf^t) 
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33 

f-U-7 9 ;ug$ : 6 6 4 ftfiSE 

• v> y>) z-n> : l 50 

. ^t^^f^yu : l 6 6fifigr> 

• h 'j — >1'*7'd/'?> : s OSftSC 

2 'J y h*EoQ77^3i:XJi. SSS^xStfiTF, 4 

<fc Q&JkLtiikitii&Litffb. 2 4 0' CUtlONf 
WlifE-eRl&S-tirfc. *Olft«*«E L 5 mmH gf5 
iSiRffLfeo RI&(±ASTM E2 8-5 17i:$C 
4*kft*.Ui OWL, ftfbjft**l 2 0' CUiSLJfcB* 

n!4 3 2 0, Mw:2 2 1 0 0 0, T 1 0 s : 1 3 5 

• C, BStffi(i3. 3, DS Cffl^atCt-ST g«±6 0. 

[0155] mm (5) ; jMS#'JiX-r;M»»ofr 



•f 1^7^ ;HS : 6 6 4 fifiSS 

. 120 aasc 

«K ( 1 ) 

[0 1 5 7] :07Xj'-/<7f ( 1 ) Srfflv 



( 1 ) 



(18) IfBS 2002-341595 

34 

* ■ "Tot:* U>- (2. 2) -2. 2-kfX 

(4 — t Kn + , /7*iA ( ) 7"n/0 : 6 8 8 SfiSC 
• h 'J ^■f-n-Jl.7'0/0 : 8 0 SS8E 

2 'J y h;H!goa7 7X3(1 An, S^tfxfUiiiT, 4 

i1«L^cl^*L^A t 'b« 2 4 0* CUT10B# 
MUfE-CEl&SHtfco *-OffcJIUfc»E L 5 mmH g X'K 
I&*IMtI&o Sl&ilASTM E28-517i:$i: 
/0 Stfeffc.-St- <t j£tt L, Sfcffc.Srt* 12 0* C Ujll L JtB* 

n : 4 2 0 0, Mw: 1 9 2 2 0 0, T10 s : 132 
' C, B£li(±7. 9, DSCiM^ft«-«t-&Tgtt6 2. 
3' CT-£>of.: 0 

[0156] (**5l?fl 1 ) mn&f&ffl ( 1 ) Tf*fc** 
««T'/iBfl- (1) («ft»3 0%) t»9S (1) *T 
iecOE^-T*--^-(;«t H001C3 0 5T-H?ft«L-C7 
^Srfi^, flftfrj&ei ( 1 ) <7>ffl3!iT 

* 7XJ--/<7f (1] Z'&fZo 

.2 6 7 
12 0 SfiSP 



(1) OWfl-O-rx (1) 7. 
»« ( 1 ) 8 9. 

mmmmm 4 

Mi^t^-yi'XNo. 1 

(®tffi5, -t7'J*NODA (flO S) 

jA>->i;i-;n- -eft* L , 2 ttfttMft-ciftl*-* ^tfj&^-g 7 . 
* 0 Ctf)i7UL-C»/:ilffl!!BlS:t», LTffcSR 2 * [0158] 

• ±IS rh7"-!F-frJ 10 

• B$7xn-7;l-S->'J* TNAX5 0J 0. 

(-^fi^O^JK^g ; 3 0 nm) 

• B$7iD'»S - / 'J * TRY2 0 0J 0. 

(-M^fWi; 12nm) 
i^s> 'yi.)V -CiJ|£-C0f&, ii^^ttSr LT, ^ USSCT 1 3, 

[oi 59] jar, mm.w 1 1 nwt-n- 1 «e*(:t [oho] 

TXi'-yN' y^^SjiL, JE- 2 OE^-UT^ifcfll 2 ~ [f 1] 



5 SftST) 

5S*sr» 

l£f« 
2£»ffl5 

8 A<m<7> fH— flMfcJ 



5SSSB 

5fi*sr> 



R OTfcttW l - ik&m 7 <r> v -f - i Kit L 
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35 

g- 1 . 7X^/N7fE&i 



1tS2 0 0 2 - 3 4 1 5 9 5 
36 



N o. 


mm 




( 1 ) 


mm ( 1 ) \2ommu 


mmstiim ( 1 ) 2smm® 


(2) 


mm (2) i2oagas 


mmsfSLm ( 1 ) 267S«st 


(3) 


mm ( 1 ) i20£§3! 


HI4^BEff( (2) 286MS& 


(4) 


etss (2) i2oma^ 


iSif4^fiEft>l (2) /KET B. Ill 
143fiM£B/40Mffl5 


(5) 


©81 (2) 120SMSP 


SU^^KWl (2) /MAG. R 

H3saas/4omssp 


(6) 


©be (4) i2oaas» 


Sl«^^«<l (2) 286amaJ 


(7) 


tifBf ( 1 ) I20££$l 


(2) /KET B. lll/MAG.R 

86Sfi9/20fiMSB/36S:l:gB 


(8) 


etBi ( 1 ) \2ommu 


mmstiLm o) 25oasse 


(9) 


mm ( 1 ) 120SMSP 


S!*4£j£W (4) 267MSB 


(10) 


MtBi ( 1 ) 120SSSB 


8l£t£j£ffi| (5) 258m^:SJ 


(11) 


mss (5) \2ommu 


8i;B£fi£ffi| (5) 258S§:SJ 



[0161] ^tfo^j±jaT^a»).o 

■ KFT B.111 ; KET Blue 111 [±B^-i >*it 

• MAG. R ; Fastogen Super Magenta R \~k. 



[0 16 2] 
[«2] 





No. 


tit us 


WAX 


fftflfMH 




ht- 

vL~ IE 


1 ! 


( 1 ) 
7 . 5 as 


mm ( 1 ) 

8 9. 5 SB 


ftttftA'lAX 
2 9 


$S«l»ffil4 


En A 


7. 8a 




(2) 
7 . 5 9 


titBS (2) 
8 9. 5 SB 


Z BP 


1 Sfl 


E o A 


8. 2^ 




(3) 

7 R fiR 
* - o pp 


BBS (1 ) 

8 Q 5 IX 


P E T B 

2 ffi 


*«fl«IXI4 

1 9 


So A 


7. 8a 


mmm 

4 


( 1 ) 

7. 5 SB 


fit IS ( 1 ) 
8 9. 5 SB 


PP WAX 
2 SB 


SB«lW«l4 
1 9 


E a A 


8. la 


ft 16 09 
5 


(4) 
7 . 5 SB 


«U§ (2) 
8 9. 5 SB 


Htftn'MX 
2S 


^Stll»«l 1 
1 9 


E cj A 


8. la 


mmm 

6 


(5) 
7. 5 SB 


ass (2) 

9 4 9 


P E T B 
2S 


1 9 


E a A 


8. la 


7 


(2) 
7. 5© 


SUM (2) 
9 1. 5 SB 


ft L 


$S«»«4 

1 9 


E o A 


8. la 


Slfifli 
8 


(6) 
7. 5 SB 


tiMS (4) 
8 9. 5 SB 


JJrtiA'IAX 

2& 


$m*«»fl4 
1 9 


E a A 


8. la 


9 


(3) 
7 . 5 SB 


titffi(l)/tit6(3) i 
35. 59/549 


Mtftn'lAX 
2S 


1 9 


E£ A 


7. 8a 


1 0 


(7) 
7. 5 SB 


titBS(l>/titE(3) 
35. 59 / 549 


moA'WAX 


%%.mwm 4 

1 9 


En A 


8. Oa 


nnm 
1 1 


(3) 
7. 5® 


«B(i)/ii(i) 

35. 59/549 


Mttft'WAX 
2® 


1 9 


E □ B 


8.0a 


1 2 


(3) 
7. 5SP 


«rH&(l)/«8i(3) 
35. 59 / 549 


HHa'WAX 
2 S5 


«S«IWffl6-l 
1 9 


Ep b 


8.0a 


1 3 


(3) 
7 . 5 SB 


«tJB(1)/BtiS(3) 
35. 59 / 549 


I»Ha'IAX 

2 p$ 


«s««mh7-i 

1 9 


E o B 


7.7a 


1 


(8) 
7 . 5 9 


titlRf (1 ) 
8 9. 5 SB 


m^A'iAX 

29 


$lt«*Jfl4 


E a A 


7. 9a 


ttStfl 


(9) 
7 : 5 9 


06 ( 1 ) 
8 9. 59 


HtOA'WAX 
29 


SS«»W4 

1 9 


Ep A 


8. la 


ttt**i 
3 


(10) 
7 . 5 9 


titBB ( 1 ) 
8 9. 5 SB 


HttA-fAX 
29 


$ Stiff XII 4 

1 9 


E£ A 


8.0a 


4 


(8) 
7 . 5 SB 


1 title- (1) /Bit (3) 
! 35.59 / 549 


H«A*fAX 
29 


«fS«tif«7-l 
1 9 


E"o B 


8. 2a 


5 


(9) 
7 . 5 SB 


! tilB(1)/tiHS(3) 
35. 59/54 SB 


ftHtOA'WAX 
2 p$ 


^mSflW«97-l 
1 9 


E£B 


8. 3a 


ItSffi 
6 


(10) 
7 . 5 SB 


| ffR(D/ttB(3) 
35.59 / 549 


fcit^A-WAX 
29 


7-1 

1 9 


E£B 


8.0a 


7 


(11) 
7. 5 SB 


tit IS (5) 
8 9. 59 


HHaWAX 
29 


»«HtiHH7-l 
1 9 


En B 


8. la 
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37 

[ 0 1 6 3] **«>SSjjtliJ3lTO»»)o 



&H2 0 0 
3S 



2-341595 



lAll-t^/^'ynNo. 1 (BSIffiS) 
-t7'J*NODA (m n 
■ PP WAX : f X 3 - ;W550P r=#ftl*J V Yd tf U- > "7 y 7. X 

• P ETB ;^>?i']X'J h -;KO-r h 7^>Bi^rJl' 

• E^-A ; B^Tin->'^Si->'J 7J fNAX 5 0J 0. 5figST> 
B*7XDv'*!l-/'j* TRY2 0 0J 0. 5SS8B 

•E&B ; B*7xdv';H8->';* TRA2 00HSJ 0. 5liff> 



[0 16 4] (fffil ) T 1 0 s , #7X|£f*i&S, 

[0 16 5] ®T 1 0 5 <7)j|i|5t 

OCFT-5 0 0C) Srffl^V k' X h > ffifSW 1 c m 
2 , > M > ^(Eft 0 . 98MPa, ^-ffiJlmm, f 
Y/tillmm, aKgM&iftft 5 0 ' C, #aM6' C 
/m i H#ti 1 . 5 gO*f*-Cfrofc, T 1 0 = 

^g^l 0 s p o i s e^iSSiSt. 20 

DSCItftCi OiSO^Lfwo 
®*-7-fcy MHteiaS 

7tf*tt^«3fciS«UT A 4 2cm v fi?20cra 

£1t^, *7f*7t» Ml*'«>*r*4ttBLrt:. 
<J&tt&#> 

p -/urn -hiaifcfcx^ u > 

THTVy'j3> i0 
U—M&tt. 15 0 mm 

g$ 3 7 0 mm 
±D— ;W^fS 10kg 
— y7*4g 5 mm 

iKEMDBilS 7 0mm/sec 

*7t7HM&i«;SfI(l!t/7"*i;*»U §& 



CT+7-t-y hSUfeiMB* Lf:, 

«®f£u^ >r< >y-?--f (tt&x'j-j^ 8 1 
0) *— 560E7jt?W»)fJ-lt<:8U — 5S#A0»fe— 5S*> 

««K»flPJt*"Cfl5t Lfco ««»*»*-?■ ^xjfiffcift 

jgftRD-9 1 8 t--Cji?5eL/c 0 

34 It £* 3fi Jt* = IttttMfcn fSiftK/fiJ «t 

RttttHitiftS 

[0 16 6] 
[*3] 
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S-3. 



(21) 



2002-341595 



40 



fin 


T 1 0 * 

v c ; 


T g 








1 1 2 


6 9 


1 1 5 


1 5 5 


Mffl 


1 1 4 


5 7 


1 1 5 


1 5 5 




1 1 2 


6 9 


1 1 5 


1 5 5 




1 1 2 


6 9 


1 3 0 


1 5 5 




1 1 4 


5 7 


1 1 5 


1 5 5 




1 1 4 


5 7 


1 1 5 


1 5 5 


Stl£#J 


1 1 3 


5 7 


1 1 5 


1 3 5 


8 


1 2 0 


6 0 


1 3 5 


2 0 0 




1 2 0 


6 8 


1 2 5 


2 1 0 


sit a 

1 0 


1 2 0 


6 8 


1 2 5 


2 1 0 




1 2 1 


6 7 


1 2 5 


2 10 


mmm 

1 2 


1 2 1 


6 8 


1 2 5 


2 10 


mmm 

1 3 


12 0 


6 7 


1 2 5 


2 1 0 


1 


1 1 2 


6 9 


1 1 5 


1 5 5 


2 


1 1 3 


6 8 


1 1 5 


1 5 5 




1 1 4 


6 8 


11 5 


1 5 5 


4 


1 2 0 


6 8 


1 2 5 


2 1 0 


5 


1 2 1 


6 8 


1 2 5 


2 1 0 


6 


1 2 1 


6 7 


1 2 5 


2 1 0 


tt«« 
7 


1 2 0 


6 1 


1 3 5 


2 10 



[0 16 7] (fpfffi2) OHP&fKJtt 

[0 16 8] a±O^JRUJ: DfMtLfcOHP >- h 

[0169] (SFffi 3 ) ep8«tX-r X h ; Httftft* '* 
(^itS00 1 - 1 0 RIfttttfl 1 - 3 ) 



(i) EPBi»onftiftft, *ff*i 

#J 1 ~ 1 0 K.O'it8c#J 1 - 3 <T> V -y- £5c« U 1 0 0 

o ovtn&mtv^zft-otzo Epawouifesft (2 cm 

01*pOBf£O, 0.01-0.03*?S<7)Bf 0.03Jil±«7) 
[0170] ( 2 ) flf 

UaH^SEB (Model 21 0HS-2A) Ct K t-«)ftit 
50 9J5eLfc„ 4 Utt Lfco 
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41 

[0171] o) -rv vrtawi^ix'j-rjiwfcps 
iooo ottepw-sifstx **v»l* 
Ktx'j-rt s^tt^-am t *«» l x ^ z> mm 

z liiu *> L < ciJWtt ht-i:J:4 (WuM* t ^ t'ft 

[0 17 2] (4) X'J -7'±O^PiS 

iooo o#.mmm-%atx u -^bi- h stso 
enwn«t; aiBi^jRtt^wfciffi**^ *■ wife* l 



/0 



ffl2002-341595 

* [ o 1 7 3 ] ( 5 ) m&Mm®. 

1 0 0 c c^lOl-^nRf^'J*'^'-*^'^^^ 
h-f— 1 0 g*Xii.T6 or-UttJeSitfela 
iSMrtUfiCllLfco 2 4B#W«l>iflN* , ra ffi 

»** f fe < ft < » n±U h i— %t*i)*foffZ>#M*0. 

Msi^4#too < t mmzu 

A, *±Uffi L T <> U fc i * -C* >J * » "^U X o X 
^tzt^^fmUm^X^&^M^X-t Lfco 

[0 17 4] 
[*4] 



g - 4 


T A r flip 
OH P 


mm. 






5000 

-Mr I 


1 A ft ft ft 1 
cn piil ni" 


7 / J- 

vtv At Rtt r 
U^ IK WH I 1 


7 -y v 1 

1 


1 








1. 21 


1. 21 


1 on 






O 


o 




O 




<J 




O 








— 31 


— 31 I 


1 1 

— 0 I 














1. 21 


1. Zl 


1 . zu 






2 


o 


A 




0 


r\ \ 
vJ ! 




O 


0 








f t§ 


— 3 2 


0 -i i 
— O 1 


0 rv 






SIS C<] 
3 






ISIS 


1. 20 


I. Zu 


1 ?n 
1 . zu 






o 


O 


it 7^*t 


<J 
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